H. Materials and Experimental Procedure
Polymer derived Hi-Nicalon fiber tows (1800 denier, 500 filaments/tow) with low oxygen content from Nippon Carbon Co. were used as the reinforcement 9-m. Hi-Nicalon fibers having a duplex surface layer of BN overcoated with SiC were used in the present study. The fiber coatings were applied by a commercial vendor using a continuous chemical The BN interfacial layer acts as a weak, crack deflecting phase, while the SiC overcoat acts as a barrier to diffusion of boron from BN into the oxide matrix and also prevents diffusion of matrix elements into the fiber.
The matrix of 0.75BaO-0.25SrO-A1203-2SiO2 (BSAS)composition was synthesized by a solid-state reaction method s. The starting materials used were BaCO3 (Alfa Products), SrCO3(Alfa Products), A1203 (Baikowski International Corp., high purity CR 30), and SiOz (Cerac Inc., 99.9% purity, -325 mesh) powders. Appropriate quantifies of various powders were slurry mixed and ball milled for -24 h using alumina milling media. The mixed powder was calcined at -900 -910°C to decompose the carbonates into oxides, followed-by cooling to room temperature and grinding. TGA analysis of this calcined powder showed no further weight loss indicating complete decomposition of the metal carbonates during the calcination step. The calcined powder consisted s of mainly SiO2 (a-quartz) and BaAI204
phases with small amounts of BazSiO4, ot-AI203, and Ba2Sr2A1207 alSO present. This powder was made into a slurry by dispersing it in an organic solvent along with organic additives as binder, surfactant,deflocculantandplasticizer followed by ball milling.
The experimental set up and the procedure used for fabrication of the fiberreinforced celsianmatrix compositeswere essentiallythe sameas describedearlierH. Tows of BN/SiC-coatedHi-Nicalon fibers were coatedwith the matrix precursor by passingthem through a slurry and winding on a rotating drum. After drying, the prepreg tape was cut to size. Unidirectional fiber-reinforced compositeswere prepared by tape lay-up (12 plies)
followed by warm pressingto form a "green* composite.The fugitive organics were slowly burned out of the samplein air, followed by hot pressingunder vacuum in a graphite die to yield dense composites. universal testing machine at a crosshead speed of 1.27 mm/min (0.05 in./min) and support span (L) of 40 mm. Strain gauges were glued to the tensile surfaces of the flexure test bars.
Stress was calculated beam theory. The first matrix cracking stress was calculated from the stress-strain curves at the point where the curve deviates from linearity. Elastic modulus of the composite was determined from the linear portion of the stress-strain curve up to first matrix cracking using linear interpolation.
III. Results and Discussion
The fiber volume fraction in the composites was calculated to be -42 %. A typical XRD patterntakenfrom thepolishedsurfaceof the hot pressedcompositeisgiven in Fig 
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